Removal of acetaminophen using enzyme-mediated oxidative coupling processes: I. Reaction rates and pathways.
We found that acetaminophen could be effectively transformed and removed from water by laccase-mediated oxidative coupling processes. The removal of acetaminophen followed second-order kinetics with first-order to the concentrations of both the substrate and the enzyme. Mass spectrum analysis demonstrated that polymerization through radical-radical coupling mechanism was the pathway leading to acetaminophen transformation. Coupling products thus formed are believed to be biologically inactive and more readily removable from water. Secondary mass spectra of the dimers in combination with molecular modeling analysis further elucidated that the coupling proceeded via covalent bonding between two molecules at their unsubstituted carbons in benzene rings. These findings demonstrated that laccase-mediated oxidative coupling can potentially serve as an alternative strategy to control certain micropollutants in water/wastewater treatment and reuse.